Preconditioning by an in situ administration of hydrogen peroxide: involvement of reactive oxygen species and mitochondrial ATP-dependent potassium channel in a cerebral ischemia-reperfusion model.
Reactive oxygen species (ROS) and the mitochondrial ATP-dependent potassium channel (mitoK(+)(-)(ATP)) play a major role in myocardial preconditioning. The same pathways seem to be involved in cerebral preconditioning. The aim of this study was to evaluate ROS involvement during the initial phase of delayed preconditioning and its relationship with mitoK(+)(-ATP) opening in a rat model of cerebral ischemia-reperfusion. Ischemia was induced by a 1-h occlusion of middle cerebral artery followed by a 24-h reperfusion period. A delayed preconditioning was induced by a 3-min ischemia (IPC), an in situ infusion of hydrogen peroxide (H(2)O(2)), or an administration of mitoK(+)(-ATP) agonist diazoxide, 72 h before the ischemia-reperfusion (I/R). IPC was performed in the presence or not of N-acetyl-cysteine (NAC) or 5-hydroxydecanoate (5-HD). A neuroprotection was induced by IPC and administration of H(2)O(2) or diazoxide. The decrease in infarct size was respectively 24.5%, 45.7% and 24.6%. IPC was abolished by 5-HD and NAC, indicating that mitoK(+)(-ATP) and ROS are involved. The protection induced by H(2)O(2) was blocked by 5-HD and diazoxide triggering was abolished by NAC. This strong relationship between ROS and mitoK(+)(-ATP) needs to be clarified as ROS might be involved both upstream and downstream of mitoK(+)(-ATP) opening.